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EXAMINER'S AMENDMENT 

1 . An examiner's amendment to the record appears below. Should the 
changes and/or additions be unacceptable to applicant, an amendment may be 
filed as provided by 37 CFR 1 .312. To ensure consideration of such an 
amendment, it MUST be submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone 
interview with Mr. Soumya Panda on October 26, 2007. 

The application has been amended as follows: 

Claim 38 (Currently amended): A method for measuring dynamic linearity of 
an acceleration sensor, comprising: 

generating an elastic wave pulse in a metal rod by impacting one of end 
surfaces of the metal rod with each of two round, concentrically located 
projectiles from a double launch tube independently, and by impacting both 
projectiles simultaneously or at a prescribed time interval; 

using an acceleration sensor provided on the other of the end surfaces of 
the metal rod to measure an acceleration of the other end surface arising 
when the elastic wave pulse generated by the impact of the projectiles reflects 
at the other end surface; 



I 
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measuring strain in the elastic wave pulse produced by the impact of the 
projectiles with a plurality of strain gauges affixed axially along a side surface 
of the metal rod; and 

calculating a correction to a strain gauge measurement signal 
corresponding to wave dispersion and attenuation according to elastic wave 
pulse propagation theory, 

wherein the dynamic linearity of the acceleration sensor is obtained by 
comparing in time domain and frequency domain an output signal of the 
acceleration sensor, when two projectiles are impacted simultaneously or at a 
prescribed time interval, with a sum of acceleration signals obtained from the 
calculated corrected signals obtained from the plurality of strain gaug e gauges 
when two projectiles are launched separately. 

Claim 39 (currently amended): A method for measuring dynamic linearity of 
an acceleration sensor, comprising: 

generating an elastic wave pulse in a metal rod by impacting one of end 
surfaces of the metal rod with each of two round, concentrically located 
projectiles from a double launch tube independently, and by impacting both 
projectiles simultaneously or at a prescribed time interval; 
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using an acceleration sensor provided on the other of the end surfaces of 
the metal rod to measure an acceleration of the other end surface arising 
when the elastic wave pulse generated by the impact of the projectiles reflects 
at the other end surface; 

using an optical measuring instrument to measure the acceleration of the 
other end surface; 

using at least one strain gauge provided on a side surface of the metal rod 
to measure strain in the elastic wave pulse produced by the projectile impact; 
and 

calculating a correction to a strain gauge measurement signal 
corresponding to wave dispersion and attenuation according to elastic wave 
pulse propagation theory, using an output signal of the optical measuring 
instrument that measured the acceleration of the other end surface, 

wherein the dynamic linearity of the acceleration sensor is obtained by 
comparing in time domain and frequency domain an output signal of the 
acceleration sensor, when two projectiles are impacted simultaneously or at a 
prescribed time interval, with a sum of acceleration signals obtained from 
calculated corrected signals obtained from the at least one strain gauge when 
two projectiles are launched separately. 
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Claim 40 (currently amended): A method for measuring dynamic linearity of 
an acceleration sensor, comprising: 

generating an elastic wave pulse in a metal rod by impacting one of end 
surfaces of the metal rod with each of two round, concentrically located 
projectiles from a double launch tube independently, and by impacting both 
projectiles simultaneously or at a prescribed time interval; 

using an acceleration sensor provided on the other of the end surfaces of 
the metal rod to measure an acceleration of the other end surface arising 
when the elastic wave pulse generated by the impact of the projectiles reflects 
at the other end surface; 

using an optical measuring instrument to measure the acceleration'of the 
other end surface; 

measuring strain in the elastic wave pulse produced by the impact of the 
projectiles with a plurality of strain gauges affixed axially along a side surface 
of the metal rod; and 

calculating a correction to a strain gauge measurement signal 
corresponding to wave dispersion and attenuation according to elastic wave 
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pulse propagation theory, using an output signal of the optical measuring 
instrument that measured the acceleration of the other end surface, 

wherein the dynamic linearity of the acceleration sensor is obtained by 
comparing in time domain and frequency domain an output signal of the 
acceleration sensor, when two projectiles are impacted simultaneously or at a 
prescribed time interval, with a sum of acceleration signals obtained from the 
calculated corrected signals obtained from the plurality of strain gaug e gauges 
when two projectiles are launched separately. 



Claim 44 (currently amended): An apparatus for measuring dynamic 
linearity of an acceleration sensor, comprising: 

a launch apparatus configured to impact one of end surfaces of a metal rod 
with each of two round, concentrically located projectiles from a double launch 
tube independently and impact both projectiles simultaneously or at a 
prescribed time interval to generate an elastic wave pulse in the metal rod; 

an acceleration sensor affixed to the other of the end surfaces of the metal 
rod to measure an acceleration of the other end surface arising when the 
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elastic wave pulse generated by the impact of the projectiles reflects at the 
other end surface; 

an optical measuring instrument configured to measure a velocity of motion 
of the other end surface and ca l cu l at e s to calculate an acceleration value from 
the measured velocity; and 

comparison means that compares in time domain and frequency domain an 
output signal of the acceleration sensor when two projectiles are impacted 
simultaneously or at a prescribed time interval with the acceleration obtained 
when two projectiles are launched separately, measured, and calculated by 
the optical measuring instrument. 

Claim 46 (currently amended): An apparatus for measuring dynamic 
linearity of an acceleration sensor, comprising: 

a launch apparatus configured to impact one of end surfaces of a metal rod 
with each of two round, concentrically located projectiles from a double launch 
tube independently and impact both projectiles simultaneously or at a 
prescribed time interval to generate an elastic wave pulse in the metal rod; 

an acceleration sensor affixed to the other of the end surfaces of the metal 
rod to measure an acceleration of the other end surface arising when the 
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elastic wave pulse generated by the impact of the projectiles reflects at the 
other end surface; 

a plurality of strain affay arrays including one or more gauges affixed axially 
along a side surface of the metal rod that measures strain in the elastic wave 
pulse; and 

comparison means that compares in time domain and frequency domain an 
output signal of the acceleration sensor, when the two projectiles are 
impacted simultaneously or at a prescribed time interval, with a sum of 
acceleration signals obtained from strain measurement signals produced by 
the acceleration at a representative strain gauge location. 

Claim 47 (currently amended): An apparatus for measuring dynamic 
linearity of an acceleration sensor, comprising: 

a launch apparatus configured to impact one of end surfaces of the metal 
rod with each of two round, concentrically located projectiles from a double 
launch tube independently and impact both projectiles simultaneously or at a 
prescribed time interval to generate an elastic wave pulse in the metal rod; 

an acceleration sensor affixed to the other of the end surfaces of the metal 
rod to measure an acceleration of the other end surface arising when the 
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elastic wave pulse generated by the impact of the projectiles reflects at the 
other end surface; 

at least one strain gauge provided on a side surface of the metal rod to 
measure strain in the elastic wave pulse; 

calculation means that calculates a correction to a strain gauge 
measurement signal corresponding to wave dispersion and attenuation 
according to elastic wave pulse propagation theory; and 

comparison means that compares in time domain and frequency domain an 
output signal of the acceleration sensor, when the two projectiles are 
impacted simultaneously or at a prescribed time interval, with a sum of 
acceleration signals obtained from corr e ct i on the calculated corrected signals 
obtained from the at least one strain gauge when the two projectiles are 
launched separately. 

Claim 48 (currently amended): An apparatus for measuring dynamic 
linearity of an acceleration sensor, comprising: 

a launch apparatus configured to impact one of end surfaces of a metal rod 
with each of two round, concentrically located projectiles from a double launch 
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tube independently and impact both projectiles simultaneously or at a 
prescribed time interval to generate an elastic wave pulse in the metal rod; 

an acceleration sensor affixed to the other of the end surfaces of the metal 
rod to measure an acceleration of the other end surface arising when the 
elastic wave pulse generated by the impact of the projectiles reflects at the 
other end surface; 

a plurality of strain gauges affixed axially along a side surface of the metal 
rod that measures strain in the elastic wave pulse; 

calculation means that obtains a representative location measurement 
signal from a strain gauge measurement signal and calculates a correction to 
the representative location measurement signal corresponding to wave 
dispersion and attenuation according to elastic wave pulse propagation 
theory; and 

comparison means that compares in time domain and frequency domain an 
output signal of the acceleration sensor, when the two projectiles are 
impacted simultaneously or at a prescribed time interval, with a sum of 
acceleration signals obtained from corr e ct i on the calculated corrected signals 
based on strain gauge measurement signals obtained when the two 
projectiles are launched separately. 
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Claim 49 (currently amended): An apparatus for measuring dynamic 
linearity of an acceleration sensor, comprising: 

a launch apparatus configured to impact one of end surfaces of a metal rod 
with each of two round, concentrically located projectiles from a double launch 
tube independently and impact both projectiles simultaneously or at a 
prescribed time interval to generate an elastic wave pulse in the metal rod; 

an acceleration sensor affixed to the other of the end surfaces of the metal 
rod to measure an acceleration of the other end surface arising when the 
elastic wave pulse generated by the impact of the projectiles reflects at the 
other end surface; 

a plurality of strain gauges affixed axially along a side surface of the metal 
rod for measuring strain in the elastic wave pulse; 

an optical measuring instrument configured to measure a velocity of motion 
of the other end surface; 

calculation means that calculates a correction to a strain gauge 
measurement signal corresponding to wave dispersion and attenuation 
according to elastic wave pulse propagation theory, based on an output signal 
of the optical measuring instrument; and 
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comparison means that compares in time domain and frequency domain an 
output signal of the acceleration sensor, when the two projectiles are 
impacted simultaneously or at a prescribed time interval, with a sum of 
acceleration signals obtained from corr e ction the calculated corrected signals 
obtained from the plurality of strain gaug e gauges when the two projectiles 
are launched separately. 

Claim 50 (currently amended): The apparatus for measuring dynamic 
linearity of an acceleration sensor according to any one of claims 45«and 47, 
wherein the at least one strain gauge is composed of at least two strain 
gauges provided on a circumference of the metal rod at a same distance from 
the one end surface of the metal rod, and output signals from the p l ur ali ty of 
stra i n gauges at least one strain gauge are used to measure strain in the 
elastic pulse. 

Claim 52 (currently amended): An apparatus for measuring dynamic 
linearity of an acceleration sensor, comprising: 

a launch apparatus configured to impact one of end surfaces of a metal rod 
with each of two round, concentrically located projectiles from a double launch 
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tube independently and impact both projectiles simultaneously or at a 
prescribed time interval to generate an elastic wave pulse in the metal rod; 

an acceleration sensor affixed to the other of the end surfaces of the metal 
rod to measure an acceleration of the other end surface arising when the 
elastic wave pulse generated by the impact of the projectiles reflects at the 
other end surface; 

a plurality of strain gauges affixed axially along a side surface of the metal 
rod that measures strain in the elastic wave pulse; 

an optical measuring instrument configured to measure a velocity of motion 
of the other end surface; 

calculation means that calculates a correction to a strain measurement 
signal produced by the acceleration at a representative strain gauge location 
corresponding to wave dispersion and attenuation according to elastic wave 
pulse propagation theory, based on an output signal of the optical measuring 
instrument; and 

comparison means that compares in time domain and frequency domain an 
output signal of the acceleration sensor with a corr e ct i on calculated corrected 
signal obtained from the plurality of strain gaug e gauges . 
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2. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Nashmiya S. Fayyaz whose telephone 
number is 571-272-2192. The examiner can normally be reached on Mondays 
and Thursdays. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Hezron E. Williams can be reached on 571-272-2208. 
The fax phone number for the organization where this application or proceeding 
is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 
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